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Our research objective is to make an experimental investigation of gravitational
interaction; this embraces both terrestrial experiments and astrophysical observation.
The research concerns four broad areas:
(i) Null experiments to test fundamental principles.
(ii) Study of post-Newtonian gravitational effects to distinguish among relativistic
theories of gravitation.
(iii) Search for gravitational radiation.
(iv) Measurement of cosmological observables.
At present, our major project is the construction of an interferometric broadband
gravitational antenna. The antenna elements, which are the mirror mounts of a laser-
illuminated Michelson interferometer, are used as free masses. The project was
described in detail in Quarterly Progress Report No. 105 (pp. 54-76).
Although the interferometric scheme, in some respects, is more complicated than
resonant bar antennas, it gives promise of extending the sensitivity in the search for
gravitational radiation so that we may expect to detect it from astronomical sources.
The first step is to build a small prototype interferometric antenna with 9 meter multi-
pass arms. This antenna is more sensitive by a factor of 1000 to many astronomical
sources than existing resonant bar antennas; however, reasonable estimates of source
strengths of known and imagined objects indicate that with this prototype antenna we
shall only be able to set upper limits on gravitational radiation intensity. We hope that
the techniques that we have developed can be used in interferometric antennas with base-
lines of 1 km or longer because the sensitivity of the antennas increases as the square
of the baseline. An ultimate application of the antenna designs may be in space where
it would be used to detect the gravitational radiation of stellar binary systems.
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